Abstract. Exact double-soliton, doubly periodic and periodic soliton solutions of the (1+3)D Kadomtsev-Petviashvili (KP) equation are obtained using the Hirota bilinear form, two-soliton method and the new technique of "homoclinic test". Singular and non-singular phenomena of various periodic soliton and doubly periodic solutions are investigated.
Introduction
As is well known, the explicit expression of solutions such as traveling wave, linearly solitary wave, periodic wave and periodic soliton and so on are very important for understanding the variety of the dynamics of nonlinear evolution equations. There are several systematic approaches to obtain these special solutions [1] [2] [3] [4] [5] [6] . Now finding explicit solutions of nonlinear evolution equations has become one of the extremely active areas of research investigation. The Kadomtsev-Petviashvili equation (KP) is universal models for the propagation of weakly nonlinear dispersive long waves on the surface of a fluid, which is essentially one-directional with weak transverse effects. KP equation in the threedimensional case can be written ( ) where x is direction of propagation and ( ) z , y are transverse variables, measure the positive and negative transverse dispersion effects, respectively. The solutions of (1+3) D KP equation have been studied in various aspects [7, 8] . Recently, the various soliton-like solutions, periodic solutions, rational solutions, linearly soliton solutions and dromion solutions have been obtained [9] [10] [11] .
In this work, exact double-soliton, doubly periodic and periodic soliton solutions of the (1+3)D Kadomtsev-Petviashvili (KP) equation are obtained using the Hirota bilinear form, two-soliton method and the new technique of "homoclinic test". Singular and non-singular phenomena of various periodic soliton and doubly periodic solutions are investigated.
Singular and non-singular periodic solitons
We consider the (1+3)D Kadomtsev-Petviashvili equation * To whom any correspondence should be addressed. 
where Hirota bilinear operators are defined in Ref. [3, 4] D ( ) ( )
We are now seeking the periodic solitons solution which defined as this
Substitution of (2.4) (2.5) into (2.2) leads to following relations among these parameters ( ) 
(2.7)
and are given as follow:
Substituting (2.4) (2.5) into (*), we obtain the periodic soliton solution, which is periodic in the 
The Ω and D are given as follow:
Similarity we obtain the periodic soliton solution, which is periodic in x, and t take some values, respectively. The solution will also -up. 
is real numbers. The Ω and D are given from (2.6) (2.7):
The other kind of periodic soliton solution which is periodic in the 
and
Substituting (2.2) (2.3) and constants in case I into (3.1), we obtain the double-soliton solution ( ) ( )
